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(54) METHOD AND APPARATUS FOR TREATING DEVELOPER FOR PIGMENT-CONTAINING 
NONSILVER PHOTOSENisifiVE MATERIAL, AND AUTOMATIC DEVELOPING MACHINE 



(57) A process for disposing of a waste developer 
used for the development of pi^entHDo^inirig nbn-sil- 
ver-salt photo-sensitive materials; cc^pfeihg subjed- : 
ing the waste developer to a sepairating^ocess by a 
filter means which dbes ; not allow pigmeM particles to 
pass through and allows the waste developer solution to 
be treated to flow horizontally to ^e surface 
membrane, and reusing the obtained sdlution Which 
passed through the filter membrane as a developer; an 
apparatus therefor; and an automatic diEvelopirijg sys- 
tem having the developer disposing apparatus. 

According to the developer disposing process of the 
present invention, it is possible to greatly decrease dis- 
charge of waste developer, and by carrying put the 
developing process in combination with developer dis- 
posing process, a long-time stabilized continuos proc- 
ess of development is realized. 

Further, by using the automatic developing system 
according to the present invention, tt^is possible to con- 
duct the process of the high-sensitivity . jtodtopdymer- 
ized type pre-sensitized planogr^phic printing plates 
with an alkaline developer as in the case of the ordinary 
pre-sensitized planographic printing plates, and moreo- 
ver, formation of sludge in the developer is inhibited to 
better durability of the developer/ 
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Description ' ; 'i - • .- : . ..... , ^f; 

FIELd QF ART > , " " 

5 The present invention relates to a process for disposing of a waste developer generated after a developing process 
of ain imagewise exposed pigment-containing non-silver-salt phptp-sensitive material, an apparatus therefor and an 
automatic developing system having such an apparatus. More particularly the present invention relates to a process for 
disposing of a waste developer which is, capable of lessening troubles associated with the insoluble matters and mini- 
mizing the amount of waste fluid, an apparatus therefor and an automatic developing system having 1 such an apparatus. 

BACKGROUND ART " ; : : - - ^ \ - 

In the conventional photo-sensitive material developing system iri which a large number of imagewise exposed 
photo-sensitive materials are developed, it becomes impossible to conduct the satisfactory development due to fatigue 

is of the developer as a result of gradual accumulation of the^pomponentspf tfje photo-sensitive material eluted into the 
developer by repeating the developing process, due to thegeactivatipn or oxidation pf the developer by air, and due to 
other reasons such as evaporation of water from the developer during use. r In the case of a pigment^contaihing non- 
silver-salt photo-sensitive material, since the component pigment is insoluble in the developer, this becomes a serious 
problem. This type of, photo-sensitive material has involved various problems suph as adhesion of jthe component pig- 

20 ment in the developer on the surface of the photo-sensitive material during ,the developing proqess^nd compaction of 
the piping in the developing system with the pigment. ^-a^ , ; ? ; * : «. > ./ ^ u h --\r?, 

therefore, . it has been necessary to supply the developer on an aquetous solution containing part of developer com- 
ponents in the course pf the developing process, or t$ change the d^eloperwith fresh one after thje cteveloping proc- 
ess. However, the increase of the amount of the replenisher prihg frequency of exchange of the developer entailed the 

25 problems of the corresponcfing increase of the amount of waste fluid and complication olthe operations. There has pop- 
ularly been used an automatic developing system for- pre^en^^pl^pograptHq printing plates provided with a filter 
for removing dust or the developer component which jiaye turned into pludgeanct become unaWeto stay dissolved in 
the developer. In the case of a pigtrient-containipg pon-silver-salt phpto-sensftiyt smatQriai,iipwevQr. it has.been neces- 
sary to excessively increase ,th^f regency of exchangeptftie filter because of p largeamount of therSubstances to be 

30 removed such as pigm^a|$aaincreased percentage pf compaction of th$ filter. As a countermeasure against such 
compaction, it has beer? i prpp^ed to let the developer fiow backward for removing dustbin the filter (Japanese Patent 
Application Laid-Open (KOKAI) No. 2-1864), but this measure has not been so effective in the- qase of a pigment-con- 
taining non-silver-salt, phpjt^ sJ vir Vma-.^W-^M^" ~- -y.J.i :t . ^ 

An object of the present invention isio solve theabpye-mentioned problems in tfeeprior art, and to pipvide a devel- 

35 oper disposing prcw^jwhiphJSHpap^e of drastically reducing the axrou* of a^ste developer by effiqiently removing 
insoluble components comfxised pfincip^ pignr^t .froma developer which has been used for developing a large 
number of pigment-containing^ photp?^s^ the : obtained^ developer after 

removing the saciir^olub^e^;; San apparatus u§fd^^^ developing system having such an 

apparatus.. : , ^7., ^i- 'Z ^ =». . *•.,.,:>.- ,> ; , ./.-.•;'. . , ; ... 

40 The present inyentprs have made^efforts for attaining the s^pbjec}. and : as, a result, Jiaye. found out a process 
which is substantially cleared oUJi§ said probli&rnsrand capableof efficiently removinginsoluble.matters composed prin- 
cipally of a pigment, iri the waste deyeloper^^aod enables contin^ous^eyeloping operation in an industrially advanta- 
geous way for a long time. The present invention is attained based.on.this finding. 

45 DISCLOSURE OF THE I NVENTION . y , : ,7 !' ' 1: \ JVv \. 

The present invention lies iri a process fprdjsposing of >a waste developer used for a developmenjjof pjgment-con- 
taining non-silver-salt photChS^nsitiy ( e n^aterials, comprising subjecting the wasje developer used-for the development 
of pigment-containing fion-rsilygr-salt photo-sensitive materials to a separating treatment with a filter which does not 

so allow pigment particles tp,pass through and allpws the waste developer solution to be treated to pass horizontally to a 
filtering membrane surf ac§. and reusing the passed solution as a devdoper 

The present invention also li^s in an apparatus for disposing of a waste developer used for a development of pig- 
ment-containing non-silver-s^ft photp-sensitive materials, comprising a waste developer storage tank (2) into which the 
waste developer used, for tfie developing process of the pigment-containing nop-silver-salt photo-sensitive material is 

55 supplied through a pipeline (1 ). a waste developer discharge means provkJeid with the waste developer storage tank, a 
filter unit (3) into which the waste, developer is supplied from the said storage tank (2) through* pipeline, the said filter 
unit comprising a filter which does not allow pigment particles to pass through and ailows.the waste developer solution 
to be treated to flow horizontally to a filtering membrane surface, a pipeline (4) 4hroug^ whichihe ; solution which does 
not pass through the filtering membrane in the said filter unit is returned to the said waste developer storage tank (2), 
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and a pipeline (5) through which a solution which has passed through the filtering membrane is recovered ais a regen- 
erated developer. ! 

The present invention further lies in an automatic developing system for pigment-containing non-silver-salt photo- 
sensitive material comprising a pre-sensitized planographic printing plate having in which at least a photopolymerizable 
sensitive layer and a protective layer containing a water-soluble polymeric binder are laminated successively on a sub- 
strate, the said system comprising a prerinse zone (section) where the protective layer is dissolved away with a pre- 
rinse solution, a development zone (section) provided posteriorly to the said pre-rinse section for developing the photo- 
sensitive layer, and a means for disposing of the waste developer released from the development section. 

The present invention is described in detail below. * - * 

The pigment-containing non-silver-salt photo-sensitive material used in the present invention is not specified, it is 
possible to use known types of photo-sensitive materials which are developed by making use of the change of its solu- 
bility in the developer after imagewise exposure. Examples of such photo-sensitive materials include positive pre-sen- 
sitized planographic printing plate ; negative pte-sensitized planogrkphic printing platej cblor filter, solder resist and the 
like.. • • • •• ; ■ ■ ^ ' - ; ■ ; ' > ^ • "■ ■ " " ' • 

The photo-sensitive layer* composition is'nbt Critical in the present invention^ For example, a photo-sensitive com- 
position comprises a quinonediazide compound; a diazo <x>mpouiid, a phbtopofymerizable compound or the like which 
is blended in an alkali-soluble resin such as phenol resin or acrylic resinfYKat is, the developer contains insoluble sub- 
stances therein: > •' • K^xvy u.: ^ ■■■ •> - ' ■ : 

As for the pigments a black pigment usedfor the dolor filter fesist' for blaisk nistnx^'ancf the corresponding pigments 
used for the Color fitter resistsfor red, greeri arid bliie maybe used^ ^ - * 

The black pigments usable in the present invention include carbon bfeck, graphites such as disclosed in Japanese 
Patent Application Laid-O^en (KOKAI) Nb^PS-31'1199 &xf6-1 1($3, inbfi^raabiack pigm 
anese Patent Applrcation KOKAI Nds:4-3222T9*£i^ 3-2745^ 
dis«los«l in Japan^e Paterrt Application KOK^ 

yellow, cyan, magenta or otoer organic colorants. ; *' ;t *• : * ' ■ : ^ ^ : ^ ^' ;n^\ : » - u - 

Exemplary of the pigments usable for red, green ah^ blufe cotor-filteP resists are Victoria Pure Blue (C.I. 42595). 
Auramine O (CI 41000). Catilon Brilliaffi Flavin (Basic 13); Rhoda'mine 6 GGP (G.1. ? 4516d)?RhoidaMne B(C.I; 45170). 
Safranine OK 70:t00 (C.I. 50240)= Eriogiaucihe X (0:1* 42080); ko 120 Lionoi \feltow ^ 

(C.I. 21090), Symufer Fast Yellow 8 GF (G.I. 2t1Q5), Benzidine Yelloto 4T-564D (C I: 210^), 5 Symu1er Fa^t RkJ'4015 
(C.I. 12355), Ubnol Red 7B4401 (C l; 15850)^ Fasten Blue TRG^ (C.I: 74160^ 

Blue ES*(Pigment 6lue 16;6 arid Pigment Blue 1536); Ubnol Red GD (Pigment Red 168 an3 Pigment JFfedf 108)rahd 
Uonol Green 2Y&(Pigment Grefen 36). ; v - ; - ^ . . ^ : , v / ; ■ / ' ^ 

Other pigments usable in the present invention include (indicated by C. l.'No.) : ydlbw pigments 20, 24; 86, 93, : 1 09, 
110, 117, 125. 137, 138, 147, 14ft 153, 154 and 1te;'or^e pigments 36, 43/51; 55, 59 and 61; 
122, 123, 149, 168. 177^ 180, 192, 215r 216; 2-17; 220, ^ 19,23,^29, 
30, 37, 40 and 50; blue pigments 1 5, -1 5i 1 i 15:4;-22j60 §rkf B4; ^r^n^igmfent 7; and brovVnr pigments 23, 25 arid '26. 

In the case of' pre-stensitized IrtarKH^aite improving the 

developed visible Wage quality, in this caise. sihcfe sensitivity of ihe^hbte-^hsitive bbmpcfeitibn may lower depending 
on the pigment blended, it is preferable to select a pigment which shows no absorption in the wavelength region of the 
light source used for exposure. Phthalocyariine Blue is ailstf preferred for usefas pigment ihthe present' invention. 

The developer used in the present invention* is riot restrided but may be properly selected in accordance with the 
photo-sensitive material used. Various types of developer; ihcludihg ; those used cohveritioriiaily, can be used, but the 
alkaline developers with pH of 10 or nrw^ • > " VA, - : - ; '" r -' ' ' /: : 

The filter used in the present invention is also not specified, it is possible to use various types of filter which don't 
allow pigment particles to pass through and allows the solution to be treated to flow horizdntally to the surface of the 
filtering membrane, for example, (a) plate-type filters comprising a laminate of laminar elements, (b) spiral-type filters, 
(c) cartridge-type filter!*; (d) capillary-type filters packed with' hollow f iber membrane, and (e) tubular type filters compris- 
ing a bundle of tubulaf rhembranes. Examples of thesis filters include NTF-5200 T as (a) type; ; Nitkuria 201 -AP, 201-AE, 
F401-AE, F-601-AE,- F5005-AF, F4O05-CE, F8005-CE, F13005-CF, Super Nrtkuria SNF6000S? SNF6000L and 
SNF1 2000L as (b) type; and NTM-9002 as (d) and (e) types. (These, are all trade names of the priiducts available front 
Nitto Denko Co., Lid). Among these filter modules, those using a hbllow fiber precision filtering ririembrane and/or a hbl- 
low fiber ultrafiltration, membrane, which are not of a whole filtratibh systerivare preferred. • 

Precision filtration is principally intended to separate th^ insoluble matters such as pigment particles with a size of 
about 0:05 to 1 0 jim contained in the developer. The treating capacity of precision filtration is about 1 0 litres per hour 
for an effective membrane area of about 0^3 mV * 1 : - . 

The ultrafiltration membrane used in the present invention is preferably one having a art 6ff molecular weight 
(MWCO) (protein molecular weight representation) of 10,000 or more and capable of use at pH of 10 or more, prefera- 
bly 1 0 to 1 3, in case where the developer used is alkaline. The solute inhibition percentages for the respective molecular 
weights may be broad. As for the membrane materiaf, polysiitfone, pdyether sulfbne, pplyacrylpnitrile and the* like anb 
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preferably used. 

The filter may be either an internally pressed-type filter or an externally pressed-type filter in case where the hollow 
fiber membranes are us^. The filter module.may be made of metal, plastic or other material which is proof against cor- 
rosion by the developer/ but stainless steel. polysuHbne or the like is preferred. . 
5 The said precision filtration or ultrafiltration modules may be used either as a single unit or.in combination. 

The developer disposing process according to the present invention can be applied to the disposal of the develop- 
ers used for the development of various types of photo-sensitive materials such as mentioned above, and is capable of 
remarkably reducing the amount of the waste fluid released from the developing system while enabling stabilized long- 
time continuous run of development The disposing process of the present invention is particularly advantageously 
10 applied to the pigmeot-containing pre-sensitized planographic printing plates having sensitivity to laser light in which at 
least a photo-sensitive layer made of a photopolymerizable composition and a protective layer containing a water-solu- 
ble polymeric binder are laminated successively in that order on a support: 

Recently, growing interest has been shown in application of fiigh-sensitivity materials using photopolymerizable 
sensitive substances in various f ields of art, for, example, laser direct plate-making system which is expected to come 
is into practical use in near future, and thus a photopolymerized type fxe-sensitized planographic printing plate of high 
sensitivity corresponding to the laser oscillation wavelength%Tfor example, the wavelength of .488 nm of argon ion laser 
or 532 nm which is frequency doubled YAG lase^has been keenly required. 

According to such high-sensitivity photopoiymefeedtype pre-sensitized. planographic printing platesrusually an 
image is formed by polymerizing an addition polymerizable compound having ethylenic unsaturated double bonds in 
20 the photo-sensrtivo layer by generating radicakby application of »Jaser light. This image forming method, however, is 
subjected to disturbance by oxygen in the air. Therefore* in thesehigh-sensitivity photopolymerized type pre-sensitized 
planographic printing plates, a ; protective layer containing a water-soluble polymeric binder is^laminated on the photo- 
sensitive layer to protect it against contart ^tii oxygen. For development s Ihesefhigh-ser^tivity photopolymerized 
type pre-sensitized planographic printing plates, an alkali ne developer is used as in the case of the ordinary pre-sensi- 
25 tized planographic printing plates. Therefore, 'the high speed processing is strongly required m development of such 
plates as in the case of the ordinary pre-sensitized planographic printing plates. ? • 

Thus* the developing process of the. present invention can be advantageously ^applied to the pigment-containing 
pre-sensitized planographic prir^ in: which at-teast a photo-sensitive layer con- 

taining a photopolymerizab) e. composition and a protective Jayer containing a water-soluble polymeric binder are pro- 
30 vided in this order on a substrajte. > ; v ^ ; . — o/.^ry.> ? ■ ■ : ^ n • wo , : / - v - 

As a substrate,. metals,: plastic materials, paper and the like can be used, butan aftiminum-substrate is most rec- 
ommence. In case ofjyising analuminumsubstrate, it is subjected; to Surface treatmeitfs such as graining; anodizing 
and if necessary, sealing, etc. Known methods can be applied for these treatments. 

-Mechanical met^^ jel^p^etching methodretc;, can be mused for graining Thetnechanical methods include 
35 ball grinding, brushingHiquid phoning, buffing. etc. 'The$e m^ depending on : 

the aluminum substrate composition and^pther ^ fairto^: ^pectrpTyyc etching is recommended* o„ v 1 i * - . 

The electrolytic etching is carried out in a.bath contairtmia pniB^or more of inorganiq adds such ^phosphoric acid, 
sulfuric acid, hydrochloric jaeid, nitriq acid, $t& After graining, the substrate is subjected if nec^sary to a desmutting 
with an aqueous solution of an alkali or an acid; neutralization :and washing with water. 
40 Anodizing is conducted by t^ing as the electrolyte a solution containing one or more of sulfuric acid, chromic acid, 
oxalic acid, phosphoric acid, malonic acid and the like, with an aluminum plate as anode The amount of the anodized 
layer to be formed is preferably iathe range from, 1 to 50 mg/dm? , more preferably from 10 to 40 mg/dm 2 . The amount 
of the anodized layer formed can be determined, for. example, by immersing the aluminum plate in a phosphoric 
acid/chromic acid solution (prepared by dissolving : 35 ml of an 85% phosphoric acid solution and 20 g of chromium 
45 oxide (VI) in one litre of water)to dissolve the, oxide layer and measuring the change of weight of the plate after disso- 
lution of the oxide layer. , ^.-^ : ■ , v / ■ ■ ••••>. . • 

Sealing can beaccomplished by various methods such as boiling water treatment, steam treatment, sodium sili- 
cate treatment, bichromate solution treatment etc. The aluminum substrate may also be subjected to undercoat treat- 
ment with an aqueous solution of a water-soluble high molecular-weight compound or a metal salt of f luorozirconic acid 
so or the like. . .r .- - ■■ y ■ - . •..•■<••. • \ . 

; The photopolymerizable photo-sensitive layer is made of a photopolymerizable composition, and it usually contains 
an addition polymerizable compound having at least one ethylenic unsaturated double bond, a photopolymerization ini- 
tiator and a polymeric binder. , , v 

The "addition polymerizable compound having at least one ethylenic unsaturated double bond" (hereinafter 
55 referred to as "ethylenic compound") used in the present invention is a compound haying at least one ethylenic unsatu-. 
rated double bond which, when the photopolymerizable composition has been exposed to active light, is addition 
polymerized and hardened by the action of the photopolymerization initiator. Exemplary of such compound are the 
monomers having the said double bond(s) and the polymers having art ethylenic unsaturated double bond(s) in the side 
or main chain. The term "monomer used in the present invention is a concept as opposed to.the "polymeric material", 
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and it, therefore, includes, in addition to the monomers in a narrow sense of the word, the dimers, trimers and oligomers 
as well. ■"" • 

Such rrionomers having an ethylenic unsaturated double bond(s) include unsaturated carboxylic acids, eiders of 
aliphatic polyhydroxy compounds and unsaturated carboxylic acids, esters of aromatic polyhydroxy conpounds and 
unsaturated carboxylic acids, and esters obtained from esterification reaction of unsaturated carboxylic acids, polyva- 
lent carboxylic acids and polyvalent hydroxy compounds such as above-mentioned aliphatic polyhydroxy conpounds 
and aromatic polyhydroxy compounds. 

' Examples of tH^^aid esters of aliphatic polyhydroxy compounds and unsaturated carboxylic acids are not limited; 
but include acrylates such as ethylene glycol diacrylate, triethylene glycol diacrylate, trimethylolpropane triacrylate, tri- 
methylolethane triacrylate, pentaerythritol diacrylate, pentaerythritbl triacrylate, pentaerythritol tetraacrylate, dipentaer- 
ythritol tetraacrylate, dipentaerythritol pentacrylate, dipentaerythritol hexaadrylite and glycerol acrylate; methacrylates 
which substitute a methacrylic acid moiety for the acrylic acid moiety in the above esters, such as ethylene glycol 
dimethacrylate, triethylene glycol dimethacrylate. trimethylolpropane trimethacrylate, trrmetr^olethane trimethacrylaite, 
pentaerythritol dimethacrylate, pentaerythritol trimethacryliate. pentaerythritol tetramethacrylate, dipentaerythritol 
tetramethacrylate. diperitaeryHiritol pentamethacr ylate, dipentaerythritol hexamethacrylate, and glycerol methacrylate; 
itaconates which substitute a itacpnic acid moiety for the aerylic acid moiety in the above esters, such as ethylene glycol 
diitaconate, triethylene glycol dittanocate, trimethylolpropane triitaconate; trirnethylotethane triitaconate; pentaerythritbl 
diitaconate, pentaerythritol triitaconate, pentaerythritol tetraitacoriate,< d^ 

pentaitaconate, dipentaerythritol hexaitaconate, and glycerol, itaconate; crotonate^ whfeh substeute a crotbhic acid moi- 
ety for the acrylic add moiety in the above esters^ such as ethylene glycotdicronate, triethylene glycol d 
methylolpropane ^tricronate, trimethylolethane tricronate; pentaerythritol didroriate, pentaerythritol tricronate, 
pentaerythritol tetracronatej dipentaerythrrtoi tetrafcronat^ dipentaerythritol hexacrb- 

nate and glycerol aonate; and maleates which substitute a maleic^acidl moiety for the acrylic ^cid moiety in thejabove 
esters* such as ethylene glycol dimaleate, triethylene glycotdimaleatk trimethylolpropane trira^ 
trimaleate. pentaerythritol dimaleate,* pentaerythritol trimaleate; pentaerythritbl tetrarYialeSte,'', dipentaerythritol 
tetramaleate, dipentaerythritol peritamaleate; dipentaerythrrtolihexamaleate and glycerol rilaleate. J ^ ' ■ f :y - 

■Examples of the esters of aromatic; polyhydroxy compounds- and unsaturAdd barboxylic adcfe include hyd^oqui- 
none diacrylate. hydroquinone dimethacrylate, resorcin diacrylate. resbrciri dimethacryfete. and pyrogallol triacrylate - 

The esters obtained from esterification reaction of unsaturate barbd^ 
polyvalent hydroxy compounds may not necessarily be a single product, arid their exartiplte i nclude a' cbridensate of 
acrylic acid, phthalic acid and ethylene glycol , 1 a condensate of acrylic acid, malieic ad^ die%Ierie glycol; a bon : 
densateoftnethacryljc acid, terephthaliciacid and pentaerythritol, and a condensate of saylic acid, adipic acid, but&rie- 
diol and glycerin. . :■ - * ■^■■'■^^^■■^'^r .*v i --*' ; -^ r 

Among other ©camples of the isaid ethylenic compounds are urethate ac^ 
of tolyfenednscKiyanate and hydroxyemyl acrylate 

pound and hydroxyethyl acrylate; acrylamides such: as ethylen^is^aytenlide; acrylic' ester^ such as dikiryTr^halate; 
and the compounds having vinyl groups, such ^ Koj&'wj-i- - ;v - i; ; ; - 

Examples of the polymers having an ethylenic unsaturated double bond(s) irt -fh&main chain inchl&e ^lye^rs 
obtained from polycondensatibn reaction of unsaturated divalent carboxylic ac»ds ; and dihydro^^irip^ 
polyamides obtained from polycondensation reaction of unsaturated divalent l i^D ; jbd^iC^ciicfe 'eu^^iariiihte? Exaifi^les'' : 
of the polymers having ah ethylenic unsaturated double bbnd(s) m the side cl^n^ 
divalent carboxylic acids having uhsaturated bonds in the side chain, sucW ^ itacohic acid;^ 
and ethylidenerralonic aqd, and dihydrbxy or diamine compounds. ^ groups with reactibn 

activity such as hydroxyl group or halogenated methyl tjroup, for example* the pblyfners obtained from polymeric redac- 
tion of polyvinyl alcohdl, ploy(2-hydroxyethyl : rnethacrylate), polyepichlOT unsaturated carboxylic 
acids such as acrylic acid, methacrylic acid, crotonic acid, etc., can also be used favorably. < . ^ 

Of the said ethyleriic compounds; the monomers of acrylic esters or methacrylic festers are especially preferred; 

The photopolymerization initiatbr.used in the present invention is not ^eCrf ied; it is ^sable to use all of 'the known 
photopolymerization initiators which aire capable of initiating polymerization of the compounds 1 Hating sensitivity to vis- 
ible light rays and having at least brie ethylenic unsaturated double bbrid^SQch initiators aregenerally composed of art 
activating agent and a sensitizing agent The activating agent used here is one which is self- and/or photo-excited to 
induce a certain action with a sensitizing agent such as mentioned below to generate active radicals; Exerrplary of such 
activating agents usable here are hexaarylbiimidazoles, halogenated hydrocarbon derivatrVesi, di&ryliodbhiiM 
t'rtanocenes. Of these activating agents, hexaarylbiimidazoles are most preferred because of good Adherence of the 
coatingtothesubstrate:''^>- ; ' :> '-\ v '-''^-r ^• l • -\' : v f ■ t, r.v; r y.- * : '■• 

Examples of these biimfcJazole-based activating agents' are 2,2^bis(b-chlbrb^^ 
nyObiimidazdle, 2,2'-bis<o-chlbrophenyl)-4^ 2,2-bis(b-chlc^ 
tetra(p-chloronaphthyObiimid^ole; r 2;2^is(o-chlorcphertyl)-4;4\5,5Meti^{r>^H ' 1 2;2'-bis(o^ 

bromopheriylH,4\5;5;^ 
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rophenyljbiimidazole, 2,2'-bis(o-chlorophenyl)- -4,4\5,5V tetra(o,p-dibromophenyl)biimidazole. 2,2-bis(o-bromophe- 
nyl)- A.^.S^S-tetralo.p-dichlorophenylJbiimidazole, and 2,2 t -bis(o ( p-dich!orophenyl)-4,4 , ,5 ( 5 , -tetra(o,p- 
dich!orophenyl)biimidazole. If necessary, these biimidazoles may be usecj in combination with other kinds of biimidazole 
or activating agents. Biimidazoles can be easily synthesized by the methods such as disclosed in Bull. Chem. Soc. 
Japan, 33, 565 (I 960) and J. Org. Chem., 36 [16) 2262 (1971). 

The sensitizing agent used in the present invention may be selected from a wide variety of compounds which are 
capable of generating active radicals on irradiation with visible light when incorporated with an activating agent such as 
mentioned above. Exemplary of such sensitizing agents are triphenylmethane-based leuco dyes such as leucocrystal 
violet and leuco-malachite green disclosed in USP 3,479,185, iight-reduced dyes such as erythrosine and eosine Y, 
aminophenyl ketones disclosed in USP 3,549,367 and USP 3,652,275, p-diketones disclosed in USP 3.844,790, 
indanones disclosed in USP 4, |62, 1 62, ketocumalins disclosed in Japanese Patent Application Laid-Open (Kokai) No. 
52-1 12681. aminostyrene derivatives and aminophenylbutadiene derivatives.disclosed in Japanese Patent Application 
Laid-Open (Kokai) Na. 59^56403. aminophenyl heterociycles disclosed in USP 4,594,3 1 0, and. julolidine heterocycles 
disclosedln USP 4,966,830. : / , s '.y,.: V f> >;. -• v < ,• ■ ... • . 

A polymeric binder is, used for imparting 1ilm-forming properties and viscosity adjustability r to; the composition. 
Examples of the polymeric binders usable in the present invention .include ^single polymers or copolymers, of 
(meth)acrylic acid, esterrfied products.thereot maleic acidi aaytonitrile, Gyrene, vinyl .acetate, vinylidene^ chloride and 
the like; polyethylene oxide; polyvinylpyrrolidone- poly^W^^^^ polyacetyl cel- 

lulose; polyvinyl butyral; and the like: v : ;-i -\ > :^ - r : ^ * ^ ■ v ^ 

The recommended ratios of the main constituents^ tte phatopolymerizabte composition are as follows (based on 
1 00, parts by weight of ithe^ihyleniG compound) rthe sensitizing' agentris^generallyD.O 1 to 20 parts by weight, preferably 
0.05 to 10 parts bye* weight; the activating agent is^generally 0.1 1ot80 ^rtsi)yv^ight^ preferably 0.540 50 parts by 
weight; the polymeric binder is generally 10 to 400 parts by weight, preferably 20 to 200 parts by weight; and^he pig- 
ment is 0.1 to 20 parts Iby^eight preferably Qi5 to 10 patife * r ,\ 

In the photopolymerizSble composition, beside the above constituents, there may further J>e contained other sub- 
stances according to the purpose of r use. For example, heat polymerization inhibitbr&such as hydroquindne; p-methox- 
yphenofand 2,6-di-t-butyl>p-oresol- plasticizers such a&diocty! phthalate,didodecy1,phthalate and triaesyl phosphate; 
sensiiivityMpravers^^ . ^ • 

As jorthe ratios of these additives, the heat polymerization inhibitors are notimorethaoS parts by waghtbased on 
100 parts by weight of the ethyJenic compound, the plasticizers are not more thaa^pam by w^^ 100 
parts by weight of the ethylenic compounds and the pigment precursors^ not more than 30f>arts by weight based on 
100 p^rts by weight of the ethylenic compound:., v; ; > v : i,; t;.. ;s ;>-.;eo ^ , , ^ ^ ^ 

Therphotopolymeriza^ cornposition ^ described above, either after diluted with a proper solvent or. without such 
dilution, is coated orria subsfiratesuch as mentioned above, and*driec* to form a phOlo-sensitive Jayer. Known coating 
methods such ascfipccating,irod thick- 
ness is preferably. 6.1 taiagto^Thediyingter^ 150?G, more preferably 40 to l l 0°C: 

Intheptotopolymeri^ed^ 

sensitive layer. rThe protective layei; is p/ovided , for the; purpose of barriering oxygeto -which causes a polymerization 
inhibitory action. This layer is preferably formed by coating a solution of a water-soluble polymeric binder in an aqueous 

solvent on me photosensitive layers ^ 

: As the water-soluble polymeric binder to be. contained in the protective layer^ there can be used various known 
types of wfater-soluble polymeric condensation agents, such as polyvinyl ; alcohol, polwinyl pyrrolidone^ polyethylene 
oxide, cellulose, etc., or mixtures thereof. Among of tfienrv polyvinyl alcohol and polyvinyl pyrrolidone are especially pre- 
ferred. The.same coating methods as used for tbephoto-sensitive layer may be used for coating of the protective layer. 
The coating thickness is usually 0,5.to 10 g/m?, preferably 2 to 5 g/m 2 ; The drying temperature is generally 30 to 1 10°C, 
preferably 40 to 70°C :r v • >■ A - ■ ' -V 

In case where the developing process of the present invention is applied to a pre-sensitized planographic printing 
plate? in which at .least a photo-sensitise layer made of a photopolymerizable composition and aprotective layer contain- 
ing a water-soluble polymeric -binder are formed in that order ona support, it is preferable thattheprotective layer of the 
said plate be dissolved away by using a development pre-rinse solution (hereinafter referred to as pre-rinse solution) 
before conducting development The water-soluble polymeric binders are normally hard, to dissolve in the alkaline 
developers, so that a high-sensrttvity photopolymerized typepre-sensitized planographic printing plate having a water- 
soluble polymeric binder-cootaining. protective layer laminated, on a photo-sensitive layer requires a longer time for 
development than the generally used pre^ensitized planographic printing plate. Also; since the substances other than 
the photo-sensitive layer composition, such as the water-soluble polymeric binder are dissolved in tiie developer during 
the developing operation, the developer becomes shorter life than when used for the ordinary pre-sens'rtized piano- 
graphic, printing plate. Further, for the said reason, the developer is increased in viscosity in use, and becomes more 
liable to attach to the rollers and other elements, causing locking Hiereof when the attached solution is dried. 

In case where the protective layer is dissolved away by using a pre-rinse sdlution, since there* is no possibility of the 
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protective layer material being mixed in the developer during development of the pigment-containing non-silver-salt 
photo-sensitive material, the developer is bettered in durability and the: developing time can be shortened. Regarding 
the pre-rinse solution, a detailed explanation will be given later. 

The developer disposing process and apparatus according to the present invention are described in detail with ref- 

5 erence to FIGS. Land 2. 

FIG. 1 is a schematic illustration of a disposing apparatus for the developer for pigment-containing non-silver-salt 
photo-sensitive material according to the present invention. 

The developer which has been used for the development of a pigment-containing non-silver-salt photo-sensitive 
material in a developing apparatus (not shown), is overflown or discharged out from an outlet at the bottom of the devel- 

10 oping apparatus and led into a waste developer storage tanR2 through a pipeline 1 . The waste developer storage tank 
2 is provided with a pipeline for passing the waste developer into a filter unit 3 and a waste fluid discharge means. Pref- 
erably a pump is installed in.the pipeline forpassing the waste developer into the filter-unit 3.. At a stage when the waste 
developer was stored to a certain level in the waste developer storage tank, the said pump is operated to supply the 
waste developer into the filter unit 3 which is so designed as not to allow the pigment particles to pass through and as 

is to allow the solution to be treated to ftow.horizontaliy to the surface of the filter membrane: The portion of the waste 
developer which did not pass through the filter may be discharged out of the apparatus, but preferably it is returned to 
the said storage tank 2 through a pipeline 4. The solution which' has passed through the filter is guided but through a 
pipeline 5 and recovered as a regenerated developer. The filtering processes carried on while the pump is in operation, 
so that the waste developer in the storage tank decreases by an amount of the solution which has passed through the 

20 filter, resulting in a corresponding increase of concentration of the insoluble matters such as pigment in the waste devel- 
oper. At a stage when the liquid level in the^storage tank lowered to or below a prescribed line, the pump is .stopped; 
with the fiftering'process being* also stopped. Here,: the concentrated waste fluid in the storage tank is discharged out 
by a waste fluid discharge means. >s; . * / ; ;* "~ •■ 

For controlling the said series of disposing operations, preferably a level sensor for detecting the surface of the 

25 waste developer is provided in the waste developer storage;tank 2 and the^signai fromthe said sensor is relayed to the 
pump so as to allow to operate or stop its operation, -r . ; 

The material of the waste developer, storage tank'2 is hot restricted, and it is possible to use any suitable material 
as far as it is resistant to the developer .used; The tank capacity is also not defined, but usually it preferably falls in- a 
range iromO.t^o 15 litres, more preferably 1 toSlitresr - v.f ; :. f . : 

30 .FIG. 2 is a schematic sectional illustration of an embodiment of the disposing apparatus for the developer for pig- 
ment-containing non-silverssatt pboto^sensitive material aceording^to the present inventiorL ,v - 

The waste developer discharged from a developing tank 6 is once supplied into a buffer, tank 8 through a pipeline 
7 and thencerledintoa waste developer storage tank 9 through aivalve SV1 The waste developer in the said storage 
tank 9 is supplied into a filterunit 11 through a pump 10 for filtration. The portion of .the solution which was unable to 

35 pass through the filter is returned to Jbe storage tank 9 through a pipeline 12 Awhile the-solution which has passed 
through the filter is recovered^as a regenerated developerand returned to the developing tank6 through a pipeline 13. 
At a stage when the ; concentration o^^ a certain 

value, the pumpflO is stopped and the va(ye SV21s opened, allowingitheiconcentrated waste fluid to discharge out 
through a pipelineU. .... . ; .: **: - >v ■- . \ i-'r " i; • - < \ " •■' -- : 

40 The development apparatus according to the present invention can be used in combination with various types of 
developing systems for developing toe pigment-containing non-silver-salt photo-sensitive materials such as mentioned 
above. Especially in case where a pre-sensttized planographic printing plate having a photopolymeri2able sensitive , 
layer arid a water-soluble polymeric binder-containing protective layer laminated successively on a support is used as 
the pigment-containing npn-silver-saft photosensitive material, it is expedient to adopt an automatic developing system 

45 comprising a pre-rinse section for dissolving away the protective layer by using a pre-rinse solution; a development sec- 
tion for conducting development of the photo-sensitive layer, and the development apparatus of the present invention 
for disposing of the waste developer solution from the development section. - ^ • - ; 

In case of using this system, since the protective layer is dissolved away in the pre-rinse section* there is no possi- 
bility that the protective layer be removed and mixed in the developer during development of the> pigment-containing 

so nonrsilver-salt photo-sensitive material, so that the. life of the developer is elongated and the time required for develop- 
ment is shortened. Further, the disposal of the developer by the developer disposing apparatus of the present invention 
can be conducted efficiently and the problems such as compaction of the filter are eliminated. 

It is also preferable that the said automatic developing system be further provided with a pair of entry rollers and a 
pair of squeeze rollersJn the pre-rinse section, and a means for supplying the pre-rinse solution to at least the said entry 

55 rollers. = ^ *v, . \ . ' . - - 

Thus, according to the developing system of the present invention, since the water-soluble polymeric binder fomv 
ing the protective layer is dissolved, away, there is little chance for the occurrence of troubles such as adhesion of the 
said binder to the upper and lower rollers and blocking thereof during the apparatus is not working; - 

Means for supplying the pre-rinse solution is not specified in the present invention, but usually it has a pre-rinse 
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solution feed pipe(s) and a feed opening(s). The shape and structure of such feed pipe(s) and feed opening(s) are not 
defined as far as they allow efficient removal of the protective layer, but generally there is used a shower pipe capable 
of shower-like supply of the solution. 

The pre-rinse solution supplying means is preferably of a mechanism that allows supply of the pre-rinse solution to 
s the planographic printing plate from above its surface. It is also preferable that this means is so designed as to supply 
the pre-rinse solution not only to the printing plate but also at least to the entry rollersand, if necessary, to the squeeze 
rollers as well. 

The pre-rinse solution used for removing the protective layer may be any liquid which is capablfe of dissolving away 
the protective layer containing a water-soluble polymeric binder, but in view of safety and other matters such as dis- 
10 charge load, it is preferable that this solution is substantially composed of water with small amount of additives blended 
as desired. Examples of the additives usable her£ are a surfactant for improving solubility of the water-soluble polymeric 
binder, a defoaming agent for suppressing frothing, and a hard water softening agent for reducing hardness of water. 

The temperature at which the pre-rinse solution is used is at least 1 0°C, preferably in the range from 20;to 50°C, 
more preferably from 25 to 40°C. 
15 In the present invention, the pre-rinse solution supplying means may. double as a roller cleaning fluid supplying 
means. That is; the pre-rinse solution supplying means may be designed to be capable of supplying afluid for cleaning 
the rollers instead of supplying the pre-rinjse spMionrby syyitc^overof a valve.^^ , 

The purpose of use of the cleaning fluid is to clean the rollers for preventing their blocking during the apparatus is 
not working. Therefore, the cleaning fluid may be any fluid which can attain the said purpose and can be dissolved in 
20 the prerrinse solution, and it may, for instance, be the unused pre-rinse solution or water. 

It is recommendable to apply the unused pre-rinse solution as the cleaning fluid as it is possible to attain the said 
purpose and also the used cleaning fluid can be dissolved in the pre-rinse solution, it is more advantageous when the 
pre-rinse solution is substantially water and the cleaning fluid is the unused pre-rinse solution, as it is possible to 
remove the water-soluble polymeric binder attached to the rollers and also the used cleaning fluid can be recycled for 
25 use as the pre-rinse solution. 

An embodiment of the automatic developing system according to the present invention is described below with ref- 
erence to FIG. 3. 

In the drawing, the pre-sensitized planographic printing plate is carried while being supported by the rollers, indi- 
cated by crosshatching, on a fine line in the drawing from left to right. The portion 1 5 depicted by a bold line in FIG. 3 

30 is a pre-rinse tank. When the pre-sensitized planographic printing plate is entered into the system from its entry, the pre- 
rinse solution is sprayed from the shower pipes 18, 19 toward the entry rollers 16 and squeeze rollers 17, whereby the 
protective layer of the said printing plate is dissolved away. The pre-rinse solution to be discharged from the shower 
pipes is stored in the portion of the tank 1 5 below an overflow drain 20 and supplied to the shower pipes by a circulation 
pump 21. The shower pipes are also so designed that a fluid for cleaning the rollers can be supplied thereto from a drf- 

35 f ererrt system (usually a tap water) through a solenoid valve 22. The pre-rinse tank 1 5 may be of any size as far as it is 
capable of storing a certain amount of the pre-rinse solution (preferably not less than 10 litres, more preferably not less 
than 20 litres). The length of the prenrinse tank is preferably from 5 cm to 40 cm. more preferably from 10 cm to 30 cm, 
as measured between the center of the rollers 16 and the center of the rollers 17. 

As for the timing of supplying the cleaning fluid to the shower pipes for cleaning the rollers, it is preferable; that the 

40 cleaning fluid be supplied at the end of the day's work, namely just before shutdown of the system, after stopping the 
circulation pump 21 . It is also possible to adopt a sequential supply scheme according to which the cleaning fluid is sup- 
plied piecemeal on passage of each plate through the pre-rinse section. 

The former timing is preferred, and in this case, the amount of the cleaning fluid to be used for cleaning the v rollers 
in one operation is preferably not less than 2 litres, more preferably not less than 5 litres. 

45 The pre-sensitized planographic printing plate which has been cleared of the protective layer in the pre-rinse sec- 
tion proceeds into a developing tank 23 and developed imagewise therein. 

The waste developer discharged out from the developing tank 23 is led into, for instance, the developer disposing 
apparatus of the present invention shown in FIG. 2 through a pipeline (not shown). The solution which has passed 
through the filter is returned to the developing tank through a pipeline and reused as the developer. 

so The imagewise developed printing plate is then washed in a wash tank 24, gum-coated in a gum tank 25, and finally 
dried by a dryer 26. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 FIG. 1 is a schematic illustration of a disposing apparatus for the developer used for the development of pigment- 
containing noh-silver-salt photo-sensitive materials according to the present invention. 

FIG. 2 is a schematic sectional illustration of an embodiment of the disposing apparatus for the waste developer 
used for the development of pigment-containing non-silver-salt photo-sensitive materials according to the present 
invention. 
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FIG. 3 is a schematic illustration of an embodiment of the developing system according to the present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 



5 The present invention is described in more detail hereinbelow with reference to the examples thereof, which exam- 
ples however are merely intended to be illustrative and not to be construed as limiting the scope of the invention in any 
way. 



Example 1 and Cbmparative Example 1 
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sodium hydroxide solution, neutralized, washed with water, and anodized with a phosphoric acid solution to an ano- 
75 dized coating weight of 25 g/rii 2 . On the thus obtained substrate was coatecf a dispersion of a ^igmeht-containing photo- 
sensitive composition of the following formulation by a wire bar coater to.a dry coating thickness of 2 2 g/m 2 , followed 
by drying, thereby obtain a I 
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Dispersion of piament-containina photo-sensitive composition 

Sensitizing agent (S-l) 1.5 parts by weight 




2-itferc^ r ib parts by ' weight 

Methyl me thacry late/me thacry lie 
acid copolymer (Mw; 45,000; 

molar rati&: 85/15) • .40 parts. by weight 

Trimethylolpropane triacrylate . 60 parts by, weight * 

PhthalQcyanine pigment (Cyanine 
Bltie; 4920 produced by bkinichi 

Seika Co. / Ltd) 3 parts by weight 

Methyl ethyl ketone^ \ ' ' 90 parts , by weight 



< Condition of Exposure and development) 

An original film with an image area percentage of 10% was placed on the said pigment-containing pre-sensrtized 
planographic printing plate 1 (50 cm x 80 cm) and imagewise exposed to a 4 kw metal halide lamp from a distance of 
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50 cm for 20 seconds. 

20 litres of a developer of the following composition was applied into the developing tank of the automatic devel- 
oping system (plate processor) shown in FIG. 3, with the developing temperature set at 30°C. Carriage speed was set 
so that the developing time would become 30 seconds. 10 litres of water was supplied into each of the water washing 
5 tank and the finisher tank. : , ~ 



Developer composition 


Sodium metasilicate (nonahydrate) ■ l 


5.0% by weight 


Sodium atkylnaphthalenesulfonate (Pelex NBL, Kao Corp.) 


3.0% by weight 


Desalted water 


91 .5% by weight 



(Filter) ' * '*' ■■ ~ ' • ■ ; * • ' ' 

Filter was provided separately from the plate processor. A 5-lrtre polyethylene tank was used as storage tank 2 in 
20 FIG. 1, and a magnet pump-MD-50R (Iwaki Corp.) was used as P in-FIG. 1. An ultrafiHratton;module FS-03 (Daisen 
Membrane System Ltd.) using a hollow, ffopr membrane made of pqly^ther suKbne with a cut off molecular weight of 
150,000 (FUS-1 581, Daisen Membrane System Ltd.) was used as fift^ 3-irt FK3. 1: ^ 

( Development and treatment of waste developer ) . ' 

25 ) -',}... . •:' • • 

The imagewise exposed pre-sensitized planographic printing plates 1 were treated in the said plate processor at a 
rate of 20 plates based on hour and 5 hours per day, for 5 days. The developer was replenished at a percentage of 50 
ml based on 1 m 2 of the area treated. All of the solution which dverf lowed from the developing tank on replenishment 
was collected in the tank 2. Further, the cjeveioper was withiirawn f rom the developing tank once every two hours to fill 

30 up the tank 2. Each time the tank 2 was filled up, the filtering process of the waste developer was started and the filtered 
solution was drawn out while the solution which did not pass through the filter, was cycled back to the tank 2. When the 
total amount of the filtered solution reached 4 litres, the filtering process was finished, and the non-filtered solution 
which remained in the tank 2 was discharged out of the system. The operation was controlled so that one round of fil- 
tering process would be completed in 30 minutes, and when the tank 2 was filled up for the next round of process, 4 

35 litres of the filtered solution jn the previous filtering prcrcess was^y^ c 

As for the operating conditions for filtration, the inlet pressure of the hollow fiber was about 0.6 kg/cm 2 and the tem- 
perature of the waste developer was mostly kept at 30°C. 

(Evaluation) 



During the developing process of the said pre-sensitized planographic printing plates in the manner described 
above, the state of compaction of the spray nozzles (shower pipe) of the plate processor and formation of the precipitate 
in the developer were examined after treatment of every 100 plates. The evaluation results are shown in Table 1 . 
For the purpose of examining contamination of the non-image portion by the pigment and other matters accumu- 

45 lated in the developer, printing was carried out with the developed and water-washed pre-sensitized planographic print- 
ing plates by a HefcJerberg GTO Printer at a rate of once based ori ,100 sheets, and the degree of stain of the non-image 
portion of the 100th sheet of printed paper from the onset of printing was measured by a reflection type optical densit- 
ometer. It was found that the optical density was 0.00 in all the printed sheets subject to the defined number of the 
treated plates shown in Table 1. (Example 1). 

so In Comparative Example 1, the same developing process was carried out. with the pre-sensitized planographic 
printing plates as in Example 1 except that ho developer process was conducted. The results of the evaluation made in 
the same way as in Example 1 are shown in Table 1. In this case, the optical density was also 0.00 in all the printed 
sheets subject to the defined number of the treated sheets shown in Table 1. - 

55 : 
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table 1 





Example 1 


Cornp. Example 1 


Number of 
sheets 


ConmacttOfi of nr*77lA<i ariH 
formation of precipitate 


uompacuon ot nozzles ana forma- 
tion of precipitate 


1 


None 


None. • . v 'I - 


101 


None 


Slight formationof precipitate 


201 


None 


Much formation^ precipitate ,v 


301 


None 


Much compaction of nozzles 


401 


None 




497 


None 


Hard to develop - : -r* 



* As is seen f romTable 1v accorcfing to- the developing metlrodusihg the developer treating techniques of the present 
invention, there takes place.no compaction of the spray nozzles, of the plate processor nor formation of the precipitate 
in the developer, Thfere also occurs no fouHng; of,the rionrmriage portion o^ tire print due to adherence of the pigment 
and/or other matters. In Comparative Example tvAis required to exch^ of the developer at a point 

when the number of the plates f processed exceed^d^100, so that this portion of the developer is wasted. Therefore, 
according to the developing method using the developer disposing meartS'Of the present invention, it is possible to 
reduce the amount of the waste fluid. - i t ■,. .•• - , 

Example 2 - --v. ■■ ~ ■...-.> - • : ,- , . • • - 4 : \.> ; , . k,,'. , ? v 

On the photopolymerizable layer of a piigment^containing pre-sensitizea planographic prihtihg plate was wire bar 
coated a protective layer solution^ the folJw^ 

ing thickness ot 2.8g/ml followed byrdrying to obtain a ptfe-sen^zed£lari^ a protective 

layer containing a water-soluble polymeric binder laminated on a photopolymeriz^e photo-sensitive layer: r \ 



Protective layer forming solution containing a water-soliibfe polymeric bifida r 


Polyvinyl alcohol GL-03 (produced by Japan Synthetic CheiTHcallnd. (Go., Lid), 
Uponax NC-95 (produced by Uon Corp.) 

Desalted water v ■ ■' < - • • - 

T J ^~ ' -i J 


.^tp pai^ by .weight 
0.02 part by weight 
90 parts by weight 



(Exposure and developing conditions) >. ■ : k - t \ ^ ^ ^ < * 

The said pre-sensitized planographic printing plate 2 was image^ise exposed for an image area percentage of 10% 
by internal drum type scanning exposure with argon ion laser (output: 35 mW; wavelength: 488 hm): 

There was used a plate processor shown in FIG. 3 having a development pre-rinse tank installed in the developing 
system used in Example 1 . 20 litres of 30°C water was contained in the pre-rinse tank as the pre-rinse solution. Setting 
was made so- thatthis water would be sprayed from the shower pipe against the entry and squeeze rollers in the pre- 
mise section ata rate of 15 litres per minute by the operation of a circulation puitp oh entry of every printing plate into 
the systems n--- f . * : r-. ■ * : ' 

1116 sh owe r pipe was so arranged that a fluid for cleaning the rollers would be supplied from a tap water through a 
solenoid valve. This solenoid valve was designed such that when the switch button was pushed once, the valve would 
be kept open for 30 seconds, allowing supply of tap water to the shower pipe. Approximately 10 litres of water is sup- 
plied when the tap water is kept open for 30 seconds, so that when the switch button of the solenoid valve is pushed 
once, about 5 litres of water is supplied to the entry rollers and the squeeze rollers respectively When this cleaning 
water is supplied, there takes place overflow from the overflow drain provided at a level in the pre-rinse tank correspond- 
ing to a volume of 20 litres of the solution in the tank, the overflowed solution bang directly guided into sewerage. 
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20 litres of a developer of the same composition as used in Example 1 was supplied into the developing tank; and 
the developing temperature was set at 30°C. Also, 10 litres of water was supplied into the gum tank 

The pre-sensitized planographic printing plate carriage speed was set at 100 cm/mini In this'case, the pre-rinse 
time is about 10 seconds, and the dipping time in the developer is about 12 seconds. / 

The pre-sensitized planographic printing plates 2 (50 cm x 80 cm) which had been exposed under the above- 
described conditions were treated successively by the said plate processor at a rate of 20 plates per hour and 5 hours 
per day. for 5 days, the developer replenishment and process were conducted in the isame way as in Example 1, On 
completion of the developing process, the changeover switch of the solenoid, valve* was pushed once to supply the 
cleaning water for deariingt the rollers. Then power to the system was disconnected and the system was left in this 
(inoperative) state for 3 days. ; 

(Evaluation) : , 

During the above process, the state of compaction of the spray nozzles (shower pipe) in the developing tank of the 
plate processor and formation of the precipitate in the developer were examined after process of every 100 plates. 
There was observed no compaction of spray nozzles nor formation of precipitate duri ng process of 500 plates. 

Further, for the purpose of examining stain of the non-image portion by adherence of the pigment and other matters 
in the developer, the printing was carried out with the developed pre-sensitized planographic printing plates 2 by a Hei- 
derberg GTO printer at a percentage of once perl 00 plates, and the degree of stain of the non-image portibris of every 
100th Sheets from the. start of printing was measured in terms of optical density. The optical density was 0.00 in all of 
the prints. Also; .the development quality, particularly residual emulsibrroi/the non-image portion, of all of the processed 
pre-sensitized planographic printing plates were examined.' All of the plates showied excellent "development quality. : - 

After 5 days of process; the check was made fo£ compaction of the hollow ffoer membrane of the filter. There Was 
seen no adherence of solid matter on the inside of the membrane. Examination was also made for sludge in the devel- 
oping tank after 3-day standing/ but no sludge was detected in the developing tank. There was afeo noted no blocking 
of the entry rollers and the squeeze rollers in the pre-rinse section after 3-day standing. 

Example 3 

Using the pre-sensitized planographic printing plates 2, the same developing process and the same developer 
process as in Example 2 were carried out by a plate processor having no pre-rinse section. As a result, there was 
observed no formation of the predpitate in the developing tank nor compaction of the spray nozzfes after one day of 
process, but it was confirmed that the passing rate of the solution through the filter became lower day by day. So, check 
was made for compaction of the hollow fiber membrane of the filter after 5 days of process. Deppatioh of solid matter 
on the inside of the membrane wa$ adnjitted; . ■ >y> ■-. 

INDUSTRIAL 1 APPLICABILITY , , : . ^ 

The developer disposing process of the present invention enables an appreciable decrease of discharge of waste 
developer. Further, by carrying out the developing process in combination with the developer cfisposing process of the 
present invention, a long-time stabilized continuous operation of development is realized. : - ■ 1 - r 

Moreover, by using the plate processor for the pre-sensitized planographic printing plates according to the present 
invention/ it is possible to conduct the developing process of the high-sensitivity photopolymerized type planographic 
printing plates quickly and efficiently with an alkaline developer as in the case of the ordinary pre-sensitized plano- 
graphic printing plates, and still further, formation of sludge in the developer is inhibited to elongate the life of the devel- 
oper.-- . . • • . - " • ■■•"v - " ' * -'' ," ' ' - ' ~ ' - 1 

Claims^' .- . . • - ' • - •• •> ■ ' ' 

1 . A process for disposing of a waste developer used foF the development of pigment-containing tioh-silver-salt photo- 
sensitive materials, comprising subjecting tHe waste' developer toa separating treatment by a filter means which 
does not allow pigment particles to pass through and allows the waste developer solution to be treated to flow hor- 
izontally to the surface of altering membrane; .and reusing the obtained solution which passed through the filtering 
membrane as a developer. - " • 

2. The process according to Claim 1 , wherein the filter means is not a whole filtration system and comprises hollow 
fiber-like precision filtration membranes, hollow fiber-like ultraf iteration membranes or a combination thereof. 

3. The process according to Claim 1 or 2; wherein the pigment-containing non-silver-salt photo-sensitive material is a : 
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; pre-sensitized planographic printing plate, a color filter or a solder resist 

4. . The process according to Claim 1 or 2, wherein the pigment-containing non-silver-salt photo-sensitive material isa 
pre-sensitized planographic printing plate in which a photopolymerizable photo-sensitive layer and a protective 
layer containing a water-soluble polymeric binder are laminated successively on a substrate. 

5. The process according to Claim 1 or 2, wherein the pigment-containing non-silver-salt photo-sensitive material is a 
pre-sensitized planographic printing plate in which a photopolymerizable photo-sensitive layer and a protective 
layer containing a water-soluble polymeric binder are laminated successively on a substrate, and said protective 
layer of the pre-sensitized planographic printing plate is dissolved away with a pre-rinse solution prior to the devel- 
oping operation. 

6. An apparatus for disposing of a waste developer used for the development of pigment-containing non-silver-salt 
photo-sensitive materials, which comprises a waste developer storage tank (2) into which the waste developer 
used for the development of the pigment-containing non-silver-salt photo-sensitive material is supplied through a 
pipeline (1), a waste developer discharge means provided with the waste developer storage tank, a filter unit (3) 
into which the waste developer is supplied from said, waste developer storage tank (2) through a pipeline and a 
waste developer discharge means, said filter unit comprising a filter which does not allow pigment particles to pass 
through and allows the waste developer solution to be treated to flow; horizontally to the surface of a filter mem- 
brane, a pipeline (4) through which the, waste developer solution which does not pass through the filter membrane 
in the said filter unit is returned to said waste developer storage tank (2), and a pipe line (5) through which the 
obtained solution which passed through the filter membrane is recovered as a regenerated developer; 

7. The developer disposing apparatus according to Claim 6, wherein the filter unit is not a whole filtration system and 
comprises, hollow fiber-iik^ precision filtration membranes; hollow ffoer-like ultrafiHeration membranes or a combi- 
nation thereof. — ^ 

8. The developer disposing apparatus according , to. Claim 6 or 7, wherein the pigment-containing non-silver-salt 
photo-sensitive material is;a pre-sensitized planographic printing plate, a color filter or & solder resist. 

9. The developer disposing apparatus according to Claim 6 or 7, wherein the pigment-containirlg non-silver-salt 
u photo-sensitive material is a pre-sensitized planographic printing plate in which at least a photopolymerizable 

photo-sensitive layer and a protective layer containing a^vatef-soluble polymeric binder are laminated successively 
cm a substrate^ ■ ■ .. : • !\ : 

1 0. An automatic developing system for a pigment-containing non-silver-saK photo-sensitive raterjbl comprising a pre- 
sensitized planographic ^ prfotirjg plfte in Which at least a photopolymeri^aMr^ and a protective 
layer containing a vrat€£-solubie polymeric binder are laminated successively on a substrata, said system compris- 
ing a pre-rinse section where the protective layer is dissolved away with a prerrinse solution, a development section 
provided posteriorly to said pre-ritjse section for developing the photo-sensitive layer, and a means for disposing of 
a waste developer released from said development section. . 

11. The. automatic developing system according to claim 10, wherein said pre-rinse section is provided with a pair of 
entry rollers and a pair of squeeze rollers, and a means for supplying the pre-rinse solutidn to at least said entry 
rollers. . ^ . < 

12. The automatic developing system according to Claim 11, wherein the pre-rinse solution supplying means is a 
shower pipe. 

13. The automatic developing system according to Claim 11 or 12, wherein the pre-rinse solution supplying means 
serves concurrently as a means for supplying a roller cleaning fluid. 

14. The automatic developing system according to Claim ,13. wherein the cleaning fluid is an unused pre-rinse solution. 

15. The automatic developing system according to Claim 13, wherein the pre-rinse solution and the cleaning fluid are 
substantially water, respectively. . 
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